INTRODUCTION
It has been established that the melanocyte stimulating hormones of the pituitary, and estrogen and progesterone are capable of influencing the activity of mammalian epidermal melanocytes (1) (2) (3) (4) . Recently our attention has been devoted to the influence of hormones on hair color. It is known that the melanocyte systems of the epidermis and hair follicle are morphologically similar although physiologically they are capable of acting independently, eg., black haired Caucasian. Moreover, it has been shown that follicular melanocytes can replace epidermal melanocytes during the process of healing in a deep wound (5) . The object of the present work was firstly to determine the effect of clipping on hair color since this was the method to be used for obtaining hair samples, and secondly to study the effect of the alpha mclanocyte stimulating hormone (aMSH) on hair color.
MATEEIAL5 AND METHODS
To study the effect of clipping on hair color twelve mature male guinea-pigs were used consisting of six all red and six all black animals.
Samples of hair were taken from the scalp (an area of skin limited to the region between the bases of thc ears) and from the anterior abdominal wall. The hairs were cot close to the skin surface with standard electric clippers. In order to minimize the mechanical trauma to the hair follicles the animals were chpped while lightly anesthetized with ether.
The hairs were kept as far as possible in undisturbed groups and were stored in layers in scaled envelopes. Later, a sample of an undisturbed group of hairs was mounted in Permount on a shde under a covershp. Adjacent hairs were gently separated so that the minimum of overlap occurred. To allow adequate penetration of the Permount into each hair, both ends were immersed in the medium and each shde was stored at room temperature for at least a week prior to microscopic examination. Further samples of hair were obtained from each area 1 month, 2 months, and 3 months later. Hair counts were performed as follows: In 314 the ease of the red animals the hair colors were arbitrarily divided into two main groups which we called hght red and dark red. The hairs of the black animals were similarly divided into two main groups black and grey. A total of 100 hairs were counted at a magnification of >< 200 in each hair sample and the numbers of each color were recorded. To avoid bias the dates on which the hair samples were taken from each guinea-pig were not divulged to the person examining the slides. It should be noted that a few hairs of other colors were seen but since these only occurred very occasionally they were ignored.
To study the effect of aMSH on hair color, a further six all red and six all black mature male guinea-pigs were used. Each animal was injected intramuscularly with 40 pg of purified aMSH1 in ethyl oleate once daily for two months. Hair samples were obtained as described previously and color counts performed before hormone treatment, at the end of one month of treatment and at the end of hormone treatment. Further hair samples were obtained one month later.
EE5L'LT5
The light and dark red hairs counted in the red guinea pig are shown in Fig. 1 The hair counts for the red and the black animals taken at different times during the experiment are shown in Tables 1 and 2 .
Scalp. In the red animals, the proportion of dark red to light red hairs gradually increased as the experiment progressed. After 1 month, there was a significant increase in the number of dark red hairs (P = <0.01). At the end of the second month this increase had diminished. However, at the end of the third month, there was a further large increase in the numbers of dark red hairs.
In the black animals, the proportion of black to grey hairs had increased after 3 months in the majority of the animals.
However, the increase was relatively small.
The averages are shown graphically in Fig. 3 .
Anterior abdominal wall. In the red animals, practically no color change was noted. After
A., Fie. 3. Graphs showing the average percentage of black hairs in samples taken from the scalps of black guinea pigs at chiferent times during the experiment. The continuous line is for animals treated with aMSH for 2 months. The interrupted line is for animals who received no hormone but whose hair was clipped (control).
2 months, there was a slight increase in the proportion of dark to light red hairs, but this was not significant. In the black animals, no definite color change was noted at the end of 1 month. However, in the following 2 months the proportion of black to grey hairs was increased. These results are shown graphically in Fig. 4 . Anterior abdominal woll. In the red ani- In the black animals the proportion of black to grey hairs rose progressively throughout the experiment. An analysis of the results showed that the number of black hairs was significantly higher at the end of the experiment (P = <0.01). The averages for the group are shown graphically in Fig. 4 .
DJ5CTJ55ION
Examination of mammalian hair with the naked eye shows a wide range of color hues, however, microscopic examination has revealed only black, brown and yellow pigment granules. The black-brown pigments are formed by the enzymatic oxidation of tyrosine to melanin but the origin of the yellow pheomelanin is unknown, although it is believed that tyrosinasc is required for its formation (Fitzpatrick et al) (6) . For a description of the relationship between the melanocyte and the other epithclial cells in the hair follicle the reader is referred to a review by Chase (7) . The colors of the various genotypes in the guinea pig have been studied extensively by Wright (8) and Russell (9) . In the present work, all red and all black guinea pigs were selected but they were not genetically pure strains.
The guinea pig has a coat which lacks any suggestion of progressive waves of hair growth (Dawson (10) , Strangeways (11) ). The average length of the period of growth is four weeks with a range of from 2-7 weeks. The average rate of growth varies from 2-5 mm weekly. The period of rest averages 12 weeks in males and females but in the pregnant female the average is 15 weeks (Dawson (10) ).
Apart from genetic studies of hair color in the guinea pig, relatively little is known regarding hair color in the experimental animal. The results of the present woik show that simple mechanical clipping of the hair can influence hair color. The proportion of dark to light red hairs in the red animals was significantly increased in the scalp region and, in the black animals, the proportion of black to grey hairs was increased in the anterior abdominal wall region. In the scalp of the black animal there was also a tendency for the proportion of black hairs to increase. However, in the red animals there was practically no change in color in the anterior abdominal wall. A close examination of the results shows that while many animals responded in the manner indicated above some of the animals showed an opposite change ic. an increase in it has been shown that mechanical irritation to the epidermis will greatly stimulate melanogenesis in the surface epidermis in the guinea pig (13) . However carefully the hairs were clipped, the degree of mechanical stimulation was certain to vary and this might account for the variation seen in hair color from one animal to another and in the same animal at different times. The results clearly indicate that the effect of clipping must be taken into consideration when studying the influence of hormones on hair color if the hair samples are obtained by this method.
In a previous experiment in the guinea pig, it was reported that epidermal melanoeytes can be strongly stimulated folliowing the injection of both alpha and beta MSH (1 and 2). An increase in the length and complexity of the dendritie processes of the melanocytes took place and this was accompanied by an increase in the amount of melanin found in the surrounding keratinoeytes. In this work, the melanoeytes in the hair follicles and the melanin content of the hair were not studied. Recently Gesehwind and Huseby (14) have reported a darkening of the hair in mice bearing transplanted pituitary tumors. The changes in coat color became apparent while the tumor was quite small and when the circulating level of MSH was only moderately elevated from the control value.
In the present investigation in the guinea pig, it has been shown that the percentage of dark colored hairs as compared with light colored hairs increases following treatment with a-MSH. This increase was seen to be greatest in the black animals. Surface epidermal melanocytes producing black melanin granules are known to be more sensitive to hormonal stimulants than those producing red pigment (2) . While some of the increased melanogenesis could be attributed to the process of hair clipping, the degree of stimulation produced by a-MSH was greater than that produced by hair clipping alone in the control part of the experiment. The finding that a high percentage of dark colored hairs persisted one month after the cessation of hormone treatment could in part be explained by the fact that the segment of the hair present in the follicle at the time of stimulation had now emerged from the mouth of the follicle. A more likely explanation is that melanoeytes continue to produce increased amounts of melanin for some time following the cessation of hormone treatment; this certainly occurs in the surface epidermal melanoeytes following a-MSH (2) and ultraviolet light stimulation (15) . A more challenging problem which remains unsolved involves the mode of action of MSH on melanocytes. Does this hormone bring about dispersion of melanin granules and does it influence melanin production? It was hoped that mammalian melanocytes in tissue culture might throw some light on the process but the melanin granules failed to move in response to a-TVISH added to the culture medium (16) . The use of labelled MSH in combination with electron microscopy might give us some insight into the problem.
From these results it must be concluded that follieular melanocytes in mammalian skin respond to aMSH in a similar manner to epidermal melanoeytes by increasing their melanogenie activity and that this effect is greatest in those melanocytes producing dark pigment. 
